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PROBLEM TO BE SOLVED: To indicate a color processing mode at the 
time of printing from an information processor by deciding the color 
processing mode of printing data based on a printing processing in a 
printing device and on the color attrib ute of each page, which is judged 
by means of an analyzing means. 

SOLUTION: Printing data (code data, for example) received from an 
application in executing printing is converted into an intermediate code by 
CPU 201, the intermediate code which is temporarily preserved in HD 203 
is prepared, information of the color attribute in each printing data which 
is requested printing by the application is stored in RAM 202 and the 
information is preserved by page unit. Then the preparation of printing 
data to be transmitted to the printer 2 and the color processing mode in 
each page are designated based on the temporality preserved 
intermediate code and on color processing mode information at every 
page, which is previously prepared and stored in RAM 202. Thus, a color 
processing mode deciding means decides the color processing mode being 
proper to the printing processing in the printing device. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the information processor characterized by the aforementioned color processing-mode determination 
means determining the color processing mode suitable for the printing processing in the aforementioned printer by 
having the following. An analysis means to analyze the printing instruction generated by application and to judge the 
color attribute of each page. Printing processing in a printer. A color processing-mode determination means to 
determine the color processing mode of print data based on the color attribute of each page judged by the 
aforementioned analysis means. A print-data generation means to generate the print data based on this printing 
instruction by the color processing mode determined by the aforementioned color processing-mode determination 
means. 

[Claim 2] the mode in which the aforementioned color processing-mode determination means guarantees color- 
reproduction nature in all pages based on a color processing mode - each page - setting - choosing - in addition - 
and the information processor according to claim 1 characterized by determining a color processing mode that the time 
from a printing start to an end will serve as the shortest 

[Claim 3] A color processing-mode determination means is an information processor according to claim 1 to 2 
characterized by adding the information which specifies a color processing mode to be the printing instruction of the 
first page by which a color processing mode is changed. 

[Claim 4] The aforementioned color processing-mode determination means is an information processor according to 
claim 3 characterized by adding the information which specifies a color processing mode to be the printing instruction 
of the first page which rearranges the color attribute of each page judged by the aforementioned analysis means in 
order of printing, and by which a color processing mode is changed when the printing processing in the aforementioned 
printer performs double-sided printing. 

[Claim 5] case, as for the aforementioned color processing-mode determination means, the printing processing in the 
aforementioned printer can form a two or more pages picture on an imprint object - this - the time of two or more 
pages color attributes differing - this — a two or more pages color processing mode ~ color mode - carrying out - this 
- the time of the color attribute of a two or more pages picture being monochrome - this ~ the information processor 
according to claim 1 to 4 characterized by determining a two or more pages color processing mode as monochrome 
mode 

[Claim 6] A middle data generation means to receive the printing instruction generated by application through the 
drawing means of OS, to generate middle data based on this printing instruction, and to store the generated middle data 
temporarily, Regeneration of the printing instruction is carried out based on the middle data stored by the 
aforementioned middle data generation means. It has further a printing instruction generation means to output the 
printing instruction generated to the drawing means of Above OS. the aforementioned print-data generation means The 
information processor according to claim 1 to 5 characterized by generating print data based on the printing instruction 
received through OS by the aforementioned printing instruction generation means. 

[Claim 7] It is the information processor according to claim 1 to 6 which has further the page composition means 
which carries out the reduction layout of the printing instruction for two or more pages generated by application at 1 
page, and is carried out [ determining the color processing mode of print data based on the printing instruction for two 
or more pages by which the reduction layout of the aforementioned color processing-mode determination means was 
carried out by the aforementioned page composition means, and ] as the feature. 

[Claim 8] The aforementioned color processing-mode determination means is an information processor according to 
claim 1 to 7 characterized by determining a color processing mode when the middle data of the pagination of the print 
data of a switchable smallest unit are generated in the color processing mode in the aforementioned printer. 
[Claim 9] It is the information processor according to claim 8 characterized by for the aforementioned print-data 
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generation means generating the print data which specify the color processing mode of the print data by which a 
decision was made [ aforementioned ] before the color processing mode of all pages was determined per page if the 
aforementioned color processing-mode determination means determines a color processing mode per page of print 
data, and starting transmission to the aforementioned printer. 

[Claim 10] The analysis process which analyzes the printing instruction generated by application and judges the color 
attribute of each page, Based on the printing processing in a printer, and the color attribute of each page judged at the 
aforementioned analysis process, by the color processing mode determined at the color processing-mode determination 
process of determining the color processing mode of print data, and the aforementioned color processing-mode 
determination process The aforementioned color processing-mode determination process is the printing control method 
characterized by determining the color processing mode suitable for the printing processing in the aforementioned 
printer including the print-data generation process which generates the print data based on this printing instruction. 
[Claim 1 1] the mode in which the aforementioned color processing-mode determination process guarantees color- 
reproduction nature in all pages based on a color processing mode ~ each page — setting « choosing — in addition — 
and the printing control method according to claim 10 characterized by determining a color processing mode that the 
time from a printing start to an end will serve as the shortest 

[Claim 12] A color processing-mode determination process is the printing control method according to claim 10 to 1 1 
characterized by adding the information which specifies a color processing mode to be the printing instruction of the 
first page by which a color processing mode is changed. 

[Claim 13] It is the printing control method according to claim 12 characterized by the aforementioned color 
processing-mode determination process adding the information which specifies a color processing mode to be the 
printing instruction of the first page which rearranges the color attribute of each page judged at the aforementioned 
analysis process in order of printing, and by which a color processing mode is changed when the printing processing in 
the aforementioned printer performs double-sided printing. 

[Claim 14] case, as for the aforementioned color processing-mode determination process, the printing processing in the 
aforementioned printer can form a two or more pages picture on an imprint object — this - the time of two or more 
pages color attributes differing this - a two or more pages color processing mode - color mode - carrying out - this 
- the time of the color attribute of a two or more pages picture being monochrome - this - the printing control method 
according to claim 10 to 13 characterized by determining a two or more pages color processing mode as monochrome 
mode 

[Claim 15] The middle data generation process of receiving the printing instruction generated by application through 
the drawing means of OS, generating middle data based on this printing instruction, and storing the generated middle 
data temporarily, Regeneration of the printing instruction is carried out based on the middle data stored at the 
aforementioned middle data generation process. The printing instruction generation process which outputs the printing 
instruction generated to the drawing means of Above OS is included further, the aforementioned print-data generation 
process The printing control method according to claim 10 to 14 characterized by generating print data based on the 
printing instruction generated at the aforementioned printing instruction generation process received through OS. 
[Claim 16] The aforementioned color processing-mode determination process is the printing control method according 
to claim 10 to 15 characterized by determining the color processing mode of print data based on the printing instruction 
for two or more pages by which the reduction layout was carried out at the aforementioned page composition process, 
including further the page composition process which carries out the reduction layout of the printing instruction for two 
or more pages generated by application at 1 page. 

[Claim 17] The aforementioned color processing-mode determination process is the printing control method according 
to claim 10 to 16 characterized by determining a color processing mode when the middle data of the pagination of the 
print data of a switchable smallest unit are generated in the color processing mode in the aforementioned printer. 
[Claim 18] It is the printing control method according to claim 17 characterized by for the aforementioned print-data 
generation process generating the print data which specify the color processing mode of the print data by which a 
decision was made [ aforementioned ] before the color processing mode of all pages was determined per page if a color 
processing mode is determined per page of print data at the aforementioned color processing-mode determination 
process, and starting transmission to the aforementioned printer. 

[Claim 19] It is the storage which stored the printing control program, this printing control program The analysis 
program code which analyzes the printing instruction generated by application and judges the color attribute of each 
page, Based on the printing processing in a printer, and the color attribute of each page by which a judgment was made 
[ aforementioned ], by the color processing-mode determination program code which determines the color processing 
mode of print data, and the color processing mode by which a decision was made [ aforementioned ] The print-data 
generation program code which generates the print data based on this printing instruction is included, the 
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aforementioned color processing-mode determination program code The storage which stored the printing control 
program which is characterized by being what determines the color processing mode suitable for the printing 
processing in the aforementioned printer, and in which computer reading is possible. 

[Claim 20] the mode in which the aforementioned color processing-mode determination program code guarantees 
color-reproduction nature in all pages based on a color processing mode - each page setting - choosing - in 
addition - and the storage according to claim 19 characterized by being what determines a color processing mode that 
the time from a printing start to an end will serve as the shortest 

[Claim 21] A color processing-mode determination program code is a storage according to claim 19 to 20 characterized 
by being what adds the information which specifies a color processing mode to be the printing instruction of the first 
page by which a color processing mode is changed. 

[Claim 22] The aforementioned color processing-mode determination program code is a storage according to claim 21 
characterized by being what adds the information which specifies a color processing mode to be the printing instruction 
of the first page which rearranges the color attribute of each page by which a judgment was made [ aforementioned ] in 
order of printing, and by which a color processing mode is changed when the printing processing in the aforementioned 
printer performs double-sided printing. 

[Claim 23] case, as for the aforementioned color processing-mode determination program code, the printing processing 
in the aforementioned printer can form a two or more pages picture on an imprint object — this — the time of two or 
more pages color attributes differing - this ~ a two or more pages color processing mode - color mode - carrying out 

this - the time of the color attribute of a two or more pages picture being monochrome - this - the storage 
according to claim 19 to 22 characterized by being what determines a two or more pages color processing mode as 
monochrome mode 

[Claim 24] The middle data generation program code which receives the printing instruction generated by application 
through the drawing means of OS, generates middle data based on this printing instruction, and stores the generated 
middle data temporarily, Based on the middle data by which storing was carried out [ aforementioned ], carry out 
regeneration of the printing instruction, and the printing instruction generation program code which outputs the 
printing instruction generated to the drawing means of Above OS is further included in the aforementioned printing 
control program. The aforementioned print-data generation program code is a storage according to claim 19 to 23 
characterized by being what generates print data based on the printing instruction generated by the aforementioned 
printing instruction generation program code received through OS. 

[Claim 25] It is the storage according to claim 19 to 24 the page composition program code which carries out the 
reduction layout of the printing instruction for two or more pages generated by application at 1 page is further included 
in the aforementioned printing control program, and carry out that the aforementioned color processing-mode 
determination program code is what determines the color processing mode of print data based on the printing 
instruction for two or more pages by which the reduction layout was carried out [ aforementioned ] as the feature. 
[Claim 26] The aforementioned color processing-mode determination program code is a storage according to claim 19 
to 25 characterized by being what determines a color processing mode when the middle data of the pagination of the 
print data of a switchable smallest unit are generated in the color processing mode in the aforementioned printer. 
[Claim 27] It is the storage according to claim 26 characterized by being the thing which the aforementioned print-data 
generation program code will generate [ thing ] the print data which specify the color processing mode of the print data 
by which a decision was made [ aforementioned ] before the color processing mode of all pages was determined per 
page if the aforementioned color processing-mode determination program code determines a color processing mode 
per page of print data, and makes transmission to the aforementioned printer start. 

[Claim 28] It is the printing control system which it has the following, and the aforementioned printer has the printing 
processing means which changes a color processing mode and carries out printing processing of the aforementioned 
print data based on directions of the color processing mode contained in print data from the aforementioned 
information processor, and is carried out [ that the aforementioned color processing-mode determination means 
determines the color processing mode suitable for the printing processing in the aforementioned printer, and ] as the 
feature. It is an analysis means to be a printing control system containing an information processor and a printer, and 
for the aforementioned information processor to analyze the printing instruction generated by application, and to judge 
the color attribute of each page. Printing processing in a printer. A color processing-mode determination means to 
determine the color processing mode of print data based on the color attribute of each page judged by the 
aforementioned analysis means. A print-data generation means to generate the print data based on this printing 
instruction by the color processing mode determined by the aforementioned color processing-mode determination 
means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the method of determining automatically the 
color processing mode at the time of printing especially in information processors, such as a personal computer, about 
an information processor, the printing control method, a printing control system, and a storage. 
[0002] 

[Description of the Prior Art] Printing was performed in printing with conventional output-control equipment, for 
example, a printer, without taking into consideration at all the color processing mode which it is only that selection of 
the color processing mode used at the time of printing when the printer is equipped with two or more color processing 
modes, for example, a full color print mode and monochrome print mode, uses the mode which the user chose, and was 
suitable for the printing throughput in a printer, and print data. 

[0003] moreover, the case where only 1 page contains full color data and other pages are only monochrome data — also 

setting - a full color print mode - not choosing -- it did not obtain but the printing throughput was falling 

[0004] 

[Problem(s) to be Solved by the Invention] In printing by the printer which is as above-mentioned conventional output- 
control equipment Selection of the color processing mode used at the time of printing when the printer is equipped with 
two or more color processing modes, for example, a full color print mode and monochrome print mode There is a 
problem that printing was performed without taking into consideration at all the color processing mode which was 
suitable for the printing throughput in a printer and print data only by using the mode which the user chose. 
[0005] Moreover, only 1 page contains foil color data, and other pages have the problem that a printing throughput will 
fall, when it is only monochrome data and a foil color print mode is chosen. 

[0006] Moreover, in case a color processing mode is judged, there is a problem that opening from printing processing 
of the application at the time of printing is slow. 

[0007] Moreover, in order to bring opening of application forward, in case middle data are used, there is a problem that 

first print-out is slow. 

[0008] 

[Means for Solving the Problem] The invention in this application is made in view of the above-mentioned trouble, the 
information processor of this invention An analysis means to analyze the printing instruction generated by application 
and to judge the color attribute of each page, Based on the printing processing in a printer, and the color attribute of 
each page judged by the aforementioned analysis means, by the color processing mode determined by color 
processing-mode determination means to determine the color processing mode of print data, and the aforementioned 
color processing-mode determination means Having a print-data generation means to generate the print data based on 
this printing instruction, the aforementioned color processing-mode determination means determines the color 
processing mode suitable for the printing processing in the aforementioned printer. 

[0009] moreover, the mode in which the aforementioned color processing-mode determination means guarantees color- 
reproduction nature in all pages based on a color processing mode - each page - setting - choosing - in addition - 
and a color processing mode is determined that the time from a printing start to an end will serve as the shortest 
[0010] Moreover, a color processing-mode determination means adds the information which specifies a color 
processing mode to be the printing instruction of the first page by which a color processing mode is changed. 
[001 1] Moreover, when the printing processing in the aforementioned printer performs double-sided printing, the 
aforementioned color processing-mode determination means rearranges the color attribute of each page judged by the 
aforementioned analysis means in order of printing, and adds the information which specifies a color processing mode 
to be the printing instruction of the first page by which a color processing mode is changed. 
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[00121 case [ moreover, ], as for the aforementioned color processing-mode determination means, the Panting 
proce sing in the aforementioned printer can form a two or more pages picture on an imprint object - ^ " th e time 
of two or more pages color attributes differing - this - a two or more pages color processing mode - cola r mode - 
carrying out - mis - the time of the color attribute of a two or more pages picture being monochrome - this - a two or 
more pages color processing mode is determined as monochrome mode t :^„ t u rn „ 0 h 
To013] Moreover, a middle data generation means to receive the printing instruction generated by apphcatio ^ through 
toe drawing means of OS, to generate middle data based on this printing mstruction, and to store toe ^erated middle 
data temporarily, Regeneration of the printing instruction is earned out based on the middle data stored by toe 
aforementioned middle data generation means. It has further a printing instruction generation means to output the 
pSg^nTuctton generated to the drawing means of Above OS, and the aforementioned print-data generation means 
gSes^rdata based on the printing instruction received through OS by the aforementioned pnnting instruction 

foonTMoreo^r,' it has further the page composition means which carries out the reduction layout of the printing 
nstructton for two or more pages generated by application at 1 page, and the aforementioned color processing-mode 
Sleal determines the color processing mode of print data based on the printing instruction for two or 
more pages in which the reduction layout was carried out by the aforementioned page composition means 
[0015] Moreover, the aforementioned color processing-mode determination means determines a color P™ es ^g 
mode when the middle data of the pagination of the print data of a switchable smallest unit are generated in the color 
nrocessine mode in the aforementioned printer. . 
[00161 Moreover, if the aforementioned color processing-mode determination means determines a color processing 
mod per page of print data, before the color processing mode of all pages is determined the ^^^^ 
generation means will generate the print data which specify the color processing mode of the pnnt data by which a 
decision was made [ aforementioned ] per page, and will start transmission to the aforementioned pnnter. 
[SlTMo^ver, it solves with the storage which stored a system equipped with the above-mentioned composition, its 
method, or its control program. 

[Embodiments of the Invention] (The 1st example) With reference to a drawing the form of operation of this invention 
s explained below. lowing! is a block diagram explaining the composition of the pnnter color processing-mode 
automr c control systenTwhich shows the example of this invention. The information processor 1 and the pnnter 2 are 
carried ou by the SENTORO I/F connection 3 as shown in drawing 1 . even if it is the system by which it succeeds in 
Action tCgh networks, such as LAN and WAN, and processing is performed even if it will be the system which 
cTTst of two or more devices even if it is the device of a simple substance here if the function of this invention is 
Srted Sough the case where the printer was connected with the information processor by 1 to 1 was considered 
since it is easv-- this invention -applicable -a book -a claim contains this 

0019^^ configuration ofeach equipment is as being shown in dmmngl . In an ^^^^ 
Control and the program ofeach part CPU201, OS, an application program, etc. to perform The work field to perform 
Each p o^ams, toe fonts, and various data (for example) for performing the display 204 and document processing 
system which display RAM202 which it had, toe HD drive 203 which stores the PJ^^^^L are 
automatic-control program in this example, data, a result, etc., such as a program ROM205 toe data for template are 
remembered to be The FD drive 207 which reads into RAM202 or the HD drive 203 the program stored in FD206 and 

F^" 

is stored, and data, and an input It consists of the pointing device, the keyboard 208, and SENTORO I/F209 (host) to 
oerform and which carried out the illustration abbreviation. 

CoTln^ddMon, CPU201 performs expansion (rasterize) processing of the outline font to toe display information 
RAM set up for example, on RAM202, L makes WYSIWYG on the display 204 of CRT etc. possible. Moreover 
CPU201 opens toe various windows registered based on toe command directed by the mouse cursor which .earned out 
toe illustration ellipsis on toe display 204, and performs various data processing. In case a user perform pnnting he 
opens toe window about a setup of printing and can set up the printing art for a pnnter dnver including a setup of a 
printer, and selection of a print mode. . ccwmun t/f 

[0021] Moreover, SENTORO I/F210 (printer) to which a pnnter 2 receives pnnt data via the SENTORO 1/F 
connection 3 from an information processor 1, It is based on the control program memonzed by 1 ROM21 l and 
ROM21 1 control programs, such as a mode change control program, are remembered to be. As opposed to the printer 
eTgtoe whicLonfrolkd access with each device in the gross, and carried out the illustration ellipsis through engine 
Wn l They are actually toe main memory of CPU212 and CPU212 which otoput the picture signal as a pnnt-out, 
RAM21 3 which functions as a work area, and the co-processor 214 which performs an easy operation from 
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conveyance of paper and engine I/F215 with the engine which performs printing and which carried out the illustration 
ellipsis. Moreover, by the printer 2 in this example, it has the full color mode and monochrome mode as a color 
processing mode, and let a color processing mode be a switchable thing per page of print data by the control 
information inputted by the host so that it might mention later further. Moreover, the SENTORO I/F connection 3 is 
replaced with a network, and even if SENTORO I/F 209 and 210 is network I/F or a network board, it can fill this 
example. 

[0022] The communications processing with the information processor which is a host computer of CPU212 has 
become possible through SENTORO I/F210 which is the input section, and it can notify the information in a printer 
etc. to an information processor 1 . RAM213 is constituted so that memory space can be extended by the option RAM 
connected to the extension port which carried out the illustration ellipsis. In addition, RAM213 is used for a print-out 
expansion field, an environmental data storage field, NVRAM, etc. 

[0023] In the system which makes the above-mentioned composition, drawin g 3 shows the memory map in the state 
where the printing related module including the printer color processing-mode automatic-control program in this 
example was loaded to RAM202 on an information processor 1, and became an execute permission. 
[0024] In a memory map 31, it is vacant with the field 32 where an application program exists, and has become 
memory 33, the related data division 34, and the printing related module 35 including a printer color processing-mode 
automatic-control program from OS36 and BIOS37 at it. 

[0025] In addition, drawing 4 and a color processing-mode automatic-control program including each instruction 
expressed by each step shown in 5, 7, 22, and 23 are memorized as a printing related module which includes a printer 
color processing-mode automatic-control program to FD206 on an information processor 1, or the HD drive 203, and 
CPU201 is functioning as a means to attain by performing under management of OS36. 
[0026] In this example, in an information processor 1, when CPU201 performs a printing related module and 
application including BIOS, OS, and the printer color processing-mode automatic-control program in this invention, it 
operates. BIOS is written in ROM205 and OS is written in the HD drive 203. And when the power supply of an 
information processor 1 is turned on, OS is read into RAM202 from the HD drive 203 by the IPL (Initial Program 
Loading) function in a BIOS program, and operation of OS is started. That and operation of a printing related module 
including a printer color processing-mode automatic-control program is actually attained In the time of printing 
processing being performed from the application to which OS management lower-operates on an information processor 
1 with a user's etc. directions [ whether FD206 which has memorized the printing related module is set to the FD drive 
207, and ] Or it is in the state carried out by saving a printing related module at the HD drive 203, and is a time of a 
printing related module being read from FD206 or the HD drive 203 to the basis of control of OS and BIOS, and being 
loaded to RAM202. Drawing 3 shows the memory map in the state where the printing related module including the 
printer color processing-mode automatic-control program in this example was loaded to RAM202 on an information 
processor 1, and became an execute permission, as above-mentioned. 

[0027] The printer color processing-mode automatic-control program explained with the gestalt of this operation is 

stored in the HD drive 203 or ROM205 of an information processor 1, or a program code may be installed through the 

FD drive 207 from storages, such as a floppy disk 206, and the function of this invention may be realized. 

[0028] Furthermore, the storage which memorizes this program may be not only a floppy (registered trademark) disk 

but CD-ROM, CD-R, a magneto-optic disk, an optical disk, a magnetic tape, nonvolatile memory card, etc. 

[0029] In this case, when the program code itself read from the storage realizes the new function of this invention, the 

storage which memorized the program code will constitute this invention. 

[0030] The block diagram of the typical printing processing in information processors, such as a host computer which 
the direct file of the printers, such as a printer, is carried out, or is connected via the network, is shown in drawing 19 . 
[0031] Application 1901, a graphics engine 1902, a printer driver 1903, and the system spooler 1904 exist as a file 
saved at the HD drive 203 which is external memory, and when performing, they are a program module which is 
loaded to RAM202 and performed by the module using OS or its module. Moreover, application 1901 and a printer 
driver 1903 can be added to HD of external memory via the HD drive 203 and FD206 of external memory, non- 
illustrated CD-ROM, or a non-illustrated network. 

[0032] Although the application 1901 saved at external memory is loaded to RAM202 and it performs, in case it prints 
from this application 1901 to a printer 2, it outputs using the graphics engine 1902 which is similarly loaded to 
RAM202 and serves as an execute permission (drawing). 

[0033] A graphics engine 1902 is changed into the control command of a printer using the printer driver 1903 prepared 
for every printer. The changed printer control command is the structure outputted to a printer 2 by OS through an 
interface through the system spooler 1904 loaded to RAM202. 

[0034] In addition to the printing system which consists of a printer shown by drawing„19 , and an information 
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processor, the printing system of this operation gestalt has the composition which once carries out the spool of the print 
data from application by pseudo code data, as further shown in drawing 20 . 

[0035] Drawing 20 is what extended the system of drawing 19 , and in case it sends a printing instruction to a printer 
driver 1903 from a graphics engine 1902, it takes the composition which generates the spool file 2003 which once 
consists of a pseudo code. In the system of drawing 19 , it is a time of a printer driver 1903 finishing changing all 
printing instructions into the control command of a printer from a graphics engine 1902 that application 1901 is wide 
opened from printing processing. On the other hand, it is a time of a spooler 2002 changing all printing instructions 
into pseudo code data, and outputting to a spool file 2003 in the system of drawing 20 . Usually, latter one can be 
managed in a short time. 

[0036] Moreover, in the system shown by drawin g 20 , it is possible to process it to the content of a spool file 2003. 
Thereby, enlarging or contracting and functions which application does not have, such as reducing to 1 page and 
printing two or more pages, are realizable to the print data from application. 

[0037] Extension of a system is made so that a spool may be carried out by pseudo code data like d rawin g 20 to the 
system of draw ing 19 for these purposes. In addition, in order to process print data, a setup is performed from the 
window which a printer driver 1903 usually offers, and a printer driver 1903 keeps the content of a setting on RAM202 
orHD203. 

[0038] Hereafter, the detail of drawing„20 is explained. In this extended mode of processing, a dispatcher 2001 receives 
the printing instruction from a graphics engine 1902 as shown in drawing. In the printing instruction by which the 
printing instruction which the dispatcher 2001 received from the graphics engine 1902 was published from application 
1901 to the graphics engine 1902, a dispatcher 2001 loads the spooler 2002 stored in HD203 which is external memory 
to RAM202, and sends a printing instruction not to the printer driver 1903 but to the spooler 2002. 
[0039] A spooler 2002 changes the received printing instruction into a pseudo code, and outputs it to a spool file 2003. 
Moreover, a spooler 2003 acquires a processing setup about the print data set up to the printer driver 1903 from a 
printer driver 1903, and saves it at a spool file 2003. In addition, although a spool file 2003 is generated as a file on 
HD203 which is external memory, it may be generated on RAM202. Furthermore, a spooler 2003 loads the spool file 
manager 2004 stored in HD203 which is external memory to RAM202, and notifies the generation situation of a spool 
file 2003 to the spool file manager 2004. Then, the spool file manager 2004 judges whether it can print according to the 
content of a processing setup about the print data saved at the spool file 2003. 

[0040] When the spool file manager 2004 judges [ that it can print using a graphics engine 1902, and ], De Dis Pula 
2005 stored in HD204 is loaded to RAM202, and it directs to perform printing processing of the pseudo code described 
by the spool file 2003 to De Dis Pula 2005. 

[0041] De Dis Pula 2005 processes the pseudo code contained in a spool file 2003 according to the content of a 
processing setup included in a spool file 2003, and outputs it by graphics engine 1902 course once again. 
[0042] In the printing instruction by which the printing instruction which the dispatcher 2001 received from the 
graphics engine 1902 was published from De Dis Pula 2005 to the graphics engine 1902, a dispatcher 2001 sends a 
printing instruction not at the spooler 2002 but at the printer driver 1903. 

[0043] A printer driver 1903 generates printer control command, and outputs it to a printer 2 by system spooler 1904 
course. 

[0044] Drawin g 21 is the cross section of the color printer which has the printing function which is an example of a 
printer 2. 

[0045] This printer scans a photoconductor drum 2102 for the laser beam overemphasized by the image data for every 
color obtained based on the print data inputted from the information processor 1 by the polygon mirror 2101, and 
forms an electrostatic latent image. And the toner development of this electrostatic latent image is carried out, the 
multiplex imprint of visible-image **** and this is carried out about a total color to the middle imprint object 2103, 
and a color visible image is formed. And further, this color visible image is imprinted to the imprint material 2104, and 
a color visible image is fixed on the imprint material 2104. The image formation section which performs the above 
control is constituted by the feed section containing the drum unit which has a photoconductor drum 2104, the primary 
live part which has a contact electrification roller, the cleaning section, the development section, the middle imprint 
object 2103, a form cassette, or various rollers, the imprint section containing an imprint roller, and the fixing section. 
[0046] Since it is the same object as the former, detailed explanation of each composition section is omitted. 
[0047] Drawin g 4 shows the outline of the printer color processing-mode automatic-control program in this example 
with a flow chart. 

[0048] While generating the pseudo code to which CPU201 changes into a pseudo code the print data (for example, 
code data) first received from application at the time of printing execution, and saves them at HD203 temporarily The 
step which memorizes the information on the color attribute of each print data with a printing demand to RAM202, and 
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saves the intension per page from application ^^^^^^^^t^^ 

genLtio/and eaeh page whieh generates the print data M M* a pnnter 1 ^ 

[0049] Although middle data were generated from pm date and has ^ «^ with TOo or 

after that in this example, of eonrse, .t does not restnet ^'•5r^!^£ t me ontput data outputted 

StorSver, even if it does not generate midd.e dat* i, * 

For example, when CPU201 analyzes at once the code **^^£SoM^«d^nB, before generating 
jndged and generating output data according to a colorrttfwtt after m ts also ^« ; jud ^ ,„ have 

Uu. data, CPU20, judgesa £ if ^f? * ??* 

in order for the conventional printer to realize^ monochrome mode and 

fS«showsmegeneraUooo f; p^ 

storage / page unit preservation step (Step 401) which were shown in flESSfflg- 

Sn\ple this processing is performed to the generate tone of ^ 2003m a ^^0^ 

Too?^^ 

506 - , , ^ u • ^ rPT T?m Hktimmishes that it is a iob end demand at Step 506. When it is 

[0057] Next, the demand which received CPU201 «^^J^^ J <fistill ^ to tha t it is a newpage. When it 
udged that CPU201 is not a job end demand, it progresses to Stt^ 507 md ^ is notified 
is judged at Step 507 that CPU201 is a «^ white as initial value of 

of progress and the color processing mode of printing > P^esang. Ma ^ Mowing page in 

a color processing mode while it increments a pagination counter and I creates the page ssi mode t0 

toe field'of the related data 34 on RAM202. ^^^^^i^^^ - ° proSssing-mode 

Step 509 and toe n-page color processing-mode information table ™£ X processing mode set as the 
information on a color attribute shown in a printing ^^^^d^^ from application is drawing of a 

attribute in the same page, the color processing mode of the page shall be set up in run 
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r00591 Next at Step 510, since it stores in the spool file 2003 to a printing demand, conversion to a pseudocode is 
Sned iMStoSi: la pseudo code is written in to a permanent file temporarily [ middle data ] in the HD drive 
203 Ten' it eturns to Step loi and the printing demand from application is received again. Processing from this step 
501 of Series of to Step 51 1 is continued until it receives a job end demand from application. On the other hand, at 
Steo 506 tm^Tprinting demands from application are ends when CPU201 judges that the printing demand from 
aPpliS i ^^bTntu progresses to Step' 512, the spool file manager 2004 is notified of progress of pnnting 
pSng, a spool file 2003 is closed, the following print data are generated, and processing is moved to a color 

rtribute storage Zpseudo code generation [ of drawing 4 ], and page unit preservation step (Step 401) on the HD drive 
2^TadSn ahhough description of [a job start instruction], [a newpage instruction] (FF), a character printing 
^^STis S out into drawing , these are the marks for making the printing data in a file intelligible for 

[So^ the processing of CPU201 with each detailed page color 

proce sin^dTspecification step (Step 402) which are shown in drawing^ with a flow chart 

[0062] At the step which specifies generation and the color processing mode of print data, CPU201 °P ens ^ P e ™ anent 

file in Step 701 first temporarily [ pseudo code data ] in the HD drive 203. It is as indicating to dswmg6 that an 

™le of die SenTof a permanent file mentioned above temporarily [ middle data ]. Next, reference of printing 

datels actoaUy Parted First at Step 702, the printing command unit which shows read-out of print data to tang 6 

^^Su2MTte prin data read from the print data shown in drawing 6 to the beginning serve as [a job start 

SSctioS ^Stinuously, the following print data are read to file termination. In the process of this print-data read- 

Z^lOlZ^ls whether it is file termination at Step 703. When CPU201 » 

termination it processes and distinguishes continuously that it is a job start instruction] to Step 704 When CPU2U1 

STaS 

mode shown in djwing 8 , CPU201 creates output data in the form shown in dmwmg9 and it outputs to a pnnter ^. 
Snce he page [IstTcolor processing mode is full color in the case of this example, the data outputted to a printer 2 
a^e set to <ESC> [ p It initializes by performing the variable which furthermore holds the page positional information 
^^poicLbg on RAM20 y 2 P Thus, it is made easy that a printer processes by putting in the data which 
snecified the color processing mode to be the beginning of output data. 

Kt E 704 when CPU201 judges that it is not [a job start instruction], it progresses to Step 706. Next at Step 
[ ^C^S^S^^ on the data read from the permanent file temporarily [ middle data ] stored m 
Ae HE .drive 203 and outputs output data to a printer 2. Next, at Step 707, CPU201 distinguishes [ the read print data ] 
mat Tt is T newpie When CPU201 judges that it is not a newpage at Step 707, return processing is continued to Step 

mn*4l Moreover when CPU201 iudges that the read data are a newpage, the output data which show that it is a 
£S£ g e ^^.0^ 2 .Ld processing is advanced to Step TO ^™> S ^™J£^^ 
the miTe oositional information variable under present processing created on RAM202 at Step 705, pagination is 
Seed S w position and page positional information which have been read are made to always correspond by 

Atttei *Sl 8 bpU201 compares whether the color processing mode in the page before the increment of £ ^page 
Sona information variable differs from the color processing mode in the page after an increment. When CPU20 1 
iudges Aa eSTlor processing modes differ, it progresses to Step 710, and according to the color processing mode 
n the page after an increment, in the form shown in drawing _? , the data which specified the color processing mode are 
"dKuf ^Tenerated, the output data created at this step to the printer 2 ™^«* 
is moved to Step 702 For example, in this example, since print data are 5 pages of totals, 1 or 2 pages is full color ana 
mge or ^bSuent ones is black and white as a color processing mode is shown in drawing! it become a total of 2 
nm^specSrin the monochrome mode immediately after receiving specification in ^tef^™**. 
and the page f 2nd 1 newpage data that a color processing-mode specification command is actually outputted to a 
7*nZ i t compariso^of Step 709, when CPU201 judges that each color processing mode is the same, specification 
SK^^Smod. continue's return processing to Step 702, without directing, since it is _ ary. 
[0066] On the other hand, when CPU201 judges that a job quit command etc. is discnm ^™^™>™£ »f e 
^.meoutputd^ 

S^StyTSdSe data ]. After transmitting output data to a printer 2 by carrying out like this, it is made for middle 
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data etc. not to remain in an information processor 1. 

[0067] As mentioned above, drawing 8 shows the example of the color processing-mode information on the print data 
for every page generated by the related data area 34 on RAM202 by the step (Step 401) which performs generation of 
the pseudo code of drawi n g 4 , and preservation in storage / page unit of a color attribute. And drawing_9 shows the 
example of a color processing-mode specification command. 

[0068] In addition, in this example, although the medium which memorizes a printing related module including this 
printer color processing-mode automatic-control program was considered as FD or the HD drive 203, you may be CD- 
ROM, IC memory card, etc. in addition to it. Furthermore, it is also possible to memorize to ROM205 as a printing 
related module including this printer color processing-mode automatic-control program independence or this printer 
color processing-mode automatic-control program, to constitute so that this may be made with a part of memory map, 
and to perform by direct CPU201 . 

[0069] Thus, in this example, since a color processing mode can be changed for every page by the printer by 
determining the color processing mode of print data per page within an information processor, it becomes possible to 
raise curtailment and the printing throughput of a toner. 

[0070] Moreover, the printing module which works in **** 1 example by the printing related module or printer 2 
which works on an information processor 1 reduces two or more printing pages (logical page). By the case where it has 
the function (n page printing function) arranged to 1 page (physical page) Under OS management on an information 
processor 1, when printing processing is performed from the application which operates, this example explains 
processing in case printing using the aforementioned n page printing function is specified. 

[0071] It explains using drawing 13 first. For example, 4 page printing explains the case where the printing demand of 
the data for 8 pages comes, from the aforementioned application. 

[0072] Suppose that the color attribute information on the logical page for 8 pages is memorized as shown in the left- 
hand side table of drawing 10 after the processing end of Step 512 of drawing 5 which is a color processing-mode 
automatic-control program in this example. Here, processing progresses to Step 1301 of drawing 13 . At Step 1301, 
from this color attribute information stored in the related data 34 of RAM202, as shown in the right-hand side table of 
drawing 10 , the color processing-mode information on a physical page is generated on RAM202. At this example, in 
the example which a logical page shows to drawing 10 by 4 pages since a physical page turns into 1 page, since the 
color processing mode of 1 or 2 pages of logical-page data is full color, it is determined that the color processing mode 
of a physical page 1 is full color, and since 5-8 of logical-page data are black and white, a physical page 2 is 
determined as black and white. 

[0073] Continuously, the print-data generation step shown in drawing 7 is processed. Here, it explains using drawin g 
14 and drawing 1 5 . Fundamentally, processing of a print-data generation step is the same as the above-mentioned 
example. The 1st place is changing into processing of Step 705 and progressing to processing of Step 1401 as there are 
three processings which change in page reduction mode and it is shown in drawing 14 and drawing _15 . At Step 1401, 
with reference to the page [ 1st ] color processing mode shown in drawing 8 , CPU201 creates output data in the form 
shown in drawing 9 , and it outputs to a printer 2. Furthermore, initialization of the n page printing set point under 
present processing, a physical page counter, and a logic page counter is performed. 

[0074] The 2nd place is changed into processing of Step 709, and processes Steps 1501-1503. At Step 1501, CPU201 
has judged whether print data present in preparation are the 1st page of a logical page. Since it is having become a new 
physical page when CPU201 judges that print data present in preparation are the 1st page of a logical page, processing 
is moved to SUTTEPU 1502. Moreover, since it is still creating the print data of a front physical page when it is judged 
that CPU201 is not the 1st page of a logical page, processing is returned to Step 702. 

[0075] At Step 1502, generate the output data which show that it is a newpage, output to a printer 2, increment a 
physical page counter, it is made to correspond with the page actually printed, and processing is advanced to Step 
1503. At Step 1503, CPU201 compares the color processing mode memorized by RAM202 of the physical page in 
front of the physical page which is creating the present print data, and 1 page. Since it is not necessary to change a 
color processing mode when it is judged that each color processing mode has the same CPU201, processing is returned 
to Step 702. Moreover, since a specification command is outputted in order to return a color processing mode when 
CPU201 judges that each color processing modes differ, processing is advanced to Step 710. Next processing is the 
same as drawin g 7 . 

[0076] Even when it is judged by CPU201 that it is a newpage command in Step 707 of drawing J , the 3rd place does 
not perform generation of the output data of the purport which is a newpage, and the output to a printer 2 at this step, 
but makes this judgment at Step 1502 mentioned above. 

[0077] Thus, by adding the above-mentioned processing to the aforementioned example, by suppressing the output of a 
color processing-mode specification instruction in a logical-page unit, and performing the output in a physical unit 
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[0078] Moreover, two or more record "^^^^^J^J^ at the time of double-sided printing 
function of double-sided printing of a printer 2. [ t £3l material temporarily after one side pnnting 

furthermore, when it has the mechanism which ^ ^W^r 1 When printing processing is performed 

shown in drawing, it will become \ 2 \f^^^^S^2^ page, and the specification timing of a 
is determined, you have to specify it f**^™^™ 0 t times at the 4th page. Next, it is the page sequence 
color processing mode must specify [ the 1st page ] | it as a color i m p ^ ^ ^ ^ 

under this drawing at the double-sided pnnting tan* 1 or 2 pages « toe ta ^ ^ & pnnter u 

page, and the table and the reverse side whose 3 or 4 re( f ord ma terial. If a printing 

a Ice down and attachment to an imprint drum is P^^^^^^ and it is stuck and ] and outputted to 
throughput is considered at this time, it wtil be recorded^ ^^ to print [ a rea r face to ] the 2nd 
an imprint drum at the order of an upper shell ^^^^^^^^^ is held after that at the 
page, prints the page [ 1st ] rear face, holds to a P™^f™?~X f( / me iJ output sequence to take out the 
^nnterdouble-sided unit. For this reason, ^^^^^12 alit mentioned above in the time of 

K^Sshowsthesituationofpaper — ^2^*.^^ 
execution. Here, double-sided printing of two .sheets » «^™J S { of front Naka, printing of the 4th page which is 
[0082] Inside a printer, if continuous ^^.^^^l^^d unit. Tfre front Naka step 2 continues, 
tiie page [ 2nd ] rear face first is P erf °™^ and expresses the state of pooling in a double- 

performs printing of the 2nd page which is the page [ 1st j replace v ^ ^ feeds papef t0 

sided unit like the 4th page. From the do uble-sided unit he 2nd page is m L J ^ . g ^ and 

the paper (the 1st page) already printed . pm* m ; of the 1st ^™ ^ ^ me front Naka step 3. Next, 
the state where paper was delivers to ^ ^g£j £ face is printed, printing of the 3rd page 
paper is fed to the paper m which the 4th page which page L j by face d 

which is the page [ 2nd ] front face is performed, and the state ^ ot dehverm^p p 2nd for wbch 

expressed with the front Naka step 4. Since i was W*^™^^ sides are printed by whose delivery 
the 4th page is printed by the pnnter doub ] ^^^^^^ tX can be stuck simultaneously two sheets 

^tnfprinterdoubVsided^ 

[0083] Tfre above-mentioned processing is ^^^^^^ application, in the color processing-mode 
0084] When the printing demand of the data for ^^J^^^J^inSm^ for every page for 4 pages 
automatic-control program in tins ; example From the ^^^^ of Step 512 of drawing 5 shown in the 
already shown in the drawing 1 1 left-hand side tableafter ^ ^ sorting of the table on the eft- 

example, first at Step 1801 A pnnter CPU 212 checks toe total pa^ ^ of ^ . m 

hand side of drawing li to the order of real pnnting per 4 V*f^*™™ 1 . mode ] b turns as it is shown in the 
order of actual printing, black and white become full ^^££Z£^ as shown in the left-hand side table 
table of middle, since 1 or 4 pages is full Shand side table re-determined the color 

W of a printer, expansion of 

Ctl°^ 
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pnntingtimeofacontinuationpaseisfcl.^ 

per sheet. This is because two or more forms can b " m * .™ ™, Zm wift 4 colors 4 times, it takes 4 times as much 
Uw) C(cy r gen) K <W Jh» orto o ro,a« ^ *» «* ^ ^ . 

time as monochrome mode. Therefore, since it is »»™ J raocessine mode passes for 2.5 seconds since it is 
the time which the waiting for dehvery takes when changing a ~^°^'J e ™X e P M , mlo , mode, and changing 
the delivery of a black-and-white page whe, i ch angmg ^m mo,»ch™me mode to ffl ^ 

^^^^^^ 

SSt or more color processing mo^ of print . £ta mjo ^—function whtch carrres out 

middle data to the spool file 2003. examole and drawing 22 shows the detail of control 

ffX* ^nol* S-of me printing processing from a spooler 2002 or De Dis Pula 2005 is 
pW^itjudge^^^ 

notified in Step 504 of drawing 5 , and if that ,s tight, ,t wtil progress '° ^ 2203 ; i ^, m om P a , file 20 03, and 
corresponds from the identifier of a job ,s opened W*^^gg*Z%7^ start from a spooler 

$&} K^uing Step 2206, 1, jnd g? whefrter printing of then;* physic ^^-J-J fte 
Udtonlogicalpage^ 

table wtach »^2' ( WPgW * i mode is determined. In addttion, tn this 

S^EJtoEU* pageSh P as 8 a; least . page'of M color color athibutes in tire same physrca, page, 
tire color' processing mode processing mode used in case the 

from Step 2208 according to form as shown in drawing ,24. 
K£gS^^^ 

the above-mentioned step 2206. ^ ^ n£)tice which pr0 gressed to Step 

notified to De Dis Pula 2005. . nmrK „ itl o setuo is not completed yet, it progresses to the 

aboT^^^^ 
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printing processing simultaneously to be 1. 

[0101] In Step 2210, when it is judged that it is not the notice of a printing end of 1 physical page from De Dis Pula 
2005, it progresses to Step 2213 and judges whether it is the notice of a printing end from De Dis Pula 2005. When 
judged with the notice of a printing end from De Dis Pula 2005, it progresses to Step 2214 and deed processing is 
finished for deletion of a spool file 2003. 

[0102] On the other hand, when it is not the notice of a printing end from De Dis Pula 2005, it progresses to Step 2215, 
in addition it usually processes, and waits for the next notice. 

[0103] Drawing 23 shows the detail of the generation process of print data in De Dis Pula 2005 with a flow chart. 
[0104] According to the printing demand from De Dis Pula 2005 and the spool file manager 2004, required 
information is read from a spool file 2003, and print data are generated. It is as drawing 20 having explained the 
transfer method to the printer in the generated print data. 

[0105] In generation of print data, the notice from the above-mentioned spool file manager 2004 is first inputted in 
Step 2301. At continuing Step 2302, the inputted notice judges whether it is the notice of an end of a job, if it is the 
notice of a job end, it will progress to Step 2303, and the spool file manager 2004 is notified of the notice of a 
processing end of De Dis Pula 2005, and processing is finished. 

[0106] On the other hand, when it is not the notice of a job end in Step 2302, it progresses to Step 2304 and judges 
whether the printing start demand of 1 physical page in the above-mentioned step 2208 was notified. When judged 
with the printing start demand of 1 physical page here, it progresses to Step 2305, information required for print-data 
generation of the specified physical page is read from the information shown in drawing 24 handed by the spool file 
manager 2004, and a spool file 2003, and printing processing is performed. Printing processing changes and transmits 
the printing demand instruction stored in the spool file 2003 to form that a graphics engine 1902 can be recognized, in 
De Dis Pula 2005. It changes about a processing setup which arranges two or more logical pages to 1 physical page, 
taking reduction arrangement into consideration at this step. 

[0107] Moreover, the example of the determination of the color processing mode in a physical page is shown in 
drawing 10 . For example, in a setup whose processing setup arranges 4 logical pages to 1 physical page, when the 
spool of the 4th logical page is carried out, a color processing mode is determined, and printing of the 1st physical page 
is attained. 

[0108] Then, when the spool of the octavus logical page is carried out, printing of the 2nd physical page is attained. 
Moreover, like drawin g 10 , even if the number of logical pages is not a multiple of the number of logical pages 
arranged to 1 physical page, the logical page arranged to 1 physical page by the notice of a spool end in Step 512 of 
drawin g 5 can be determined. 

[0109] If required printing processing finishes, in continuing Step 2306, the notice of a print-data generation end of 1 
physical page will be performed to the spool file manager 2004. And it returns to Step 2301 and waits for the next 
notice. 

[01 10] the case where it is not judged with a start demand in Step 2304 on the other hand, and the case where it is the 
notice to other job identifiers - Step 2307 ~ progressing ~ in addition - usually - **** - being certain - it is, error 
processing is performed, and it returns to Step 2301, and waits for the next notice 

[0111] Thus, in the **** 2 example, since a color processing mode can be changed for every page by the printer by 
memorizing the color processing mode for every logical page from a spooler 2002 in the spool file manager 2004, 
determining the color processing mode of print data per physical page, and performing printing processing by the color 
processing mode specified in each physical page in De Dis Pula 2005, it becomes possible to raise curtailment and the 
printing throughput of a toner. 

[0112] Furthermore, if printing processing is possible, since De Dis Poole of the middle data of the physical page 
which can be printed will be carried out and it will change and output to output data, such as a Page Description 
Language, by the printer driver by the data of a physical page carrying out the spool end of the middle data also in the 
spool, the outstanding effect that shortening of the time of a first print is attained is acquired. 
[01 13] As explained above, according to the printer color processing-mode automatic-control method and equipment 
of this invention, by controlling the color processing mode at the time of printing by the printer per page, the 
unnecessary processing by the side of a printer is eliminated, and it is effective in raising a printing throughput. 
[0114] Moreover, according to other invention, when n page printing is specified, it is effective in making it possible to 
be printed by the color considered for all logical pages to be the optimal. 

[0115] Moreover, when double-sided printing is specified, while making it possible to be printed by the color 
considered for a front page and a back page to be the optimal according to other invention, it is effective in raising a 
printing throughput. 

[0116] Moreover, according to other invention, the fall of the printing throughput by change of a frequent color 
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processing mode is prevented, and it is effective in raising a printing throughput further. 

[0117] Moreover, if printing processing is possible, since the data of a physical page are carrying out the spool end of 
the middle data also in the spool according to other invention, and De Dis Poole of the middle data of the physical page 
which can be printed will be carried out and it will change and output to output data, such as a Page Description 
Language, by the printer driver, the outstanding effect that shortening of the time of a first print is attained is acquired. 
[0118] 

[Effect of the Invention] As explained above, the information processor of this invention An analysis means to analyze 
the printing instruction generated by application and to judge the color attribute of each page, Based on the printing 
processing in a printer, and the color attribute of each page judged by the aforementioned analysis means, by the color 
processing mode determined by color processing-mode determination means to determine the color processing mode 
of print data, and the aforementioned color processing-mode determination means It has a print-data generation means 
to generate the print data based on this printing instruction, the aforementioned color processing-mode determination 
means By determining the color processing mode suitable for the printing processing in the aforementioned printer, the 
effect that the color processing mode at the time of printing can be directed from an information processor in 
consideration of the printing processing in a printer is acquired. 
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* NOTICES * 

Japan Pat nt Of f ic is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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WJ^^S^te, 7*-f */<*^r 2 0 0 1 ti*:A- 
72 0 0 2tBft<, 7yy^K7^/n 9 0 3MW 

[0043] yy K9-f'<i 9 0 3it :/y ^^ffl 

« = ^^KSr4j«L, ^7^7 p -7l 904g^t 

yy 2^w*i-So 

[oo44]gi2 in 2<D-mx-&%mm 
[0045] ^co^y ^pmm&mmmifrbAt)^ 

ll^ifcw ff*4r*9 7-2101 
*K7^2 1 0 2^1lTWteMt5o <£L 

SrtpK*G^#:2 1 0 3 ^feKoV^^Ste^LT* 9 
-RT«IB46Sr?gfiKi"5. ^ItMC, ^O^^-^tSPJ 
te«rtE^*t2 1 0 4^i?U 1 0 4±(C^y 

H «5t K9A2 1 04§r^n F7^^ K 

«B. *Kte¥#2 10 3. mm^ty f^#«»-7«r 

[0 0 4 6] *hfhO*««<oBiftB!Bli^ «6*4: 
l^cfe-efcSOT#»&i-6o 

[0 0 4 7] B4il y^^MS 
^~ Ka»iWW^n ^7AOW^7P-ft- FT?* 

[0 0 4 8] *fWJrffil:r7y^ 3 yj;« 
VMotzWMT*-? (W^«3^-K^) £CPU2 
0 1^+IB3-KI!:«*U HD2 0 3|c-«#i5 
1"mi3-K«rfej*i-6k*l!i. T7y^ayJ:!)W 
* iOWJf-^ OfeJRttOflMRSr R AM 
2 0 2^fB»U ^^*fi-C^C0M^#f5^f 
^75/74 0 1) fc, -0#«#$^c*ra=J-K 
t8E^^^7 P Jcr^$tlRAM2 0 2(C|Elt$^ 

Tv^^-^ftoftjaa^-KWftfrtticLx, ^y 

2^^i-S83JS»J7 f -^«r^J«i-SPP#Jf f -^^ 

zf4 0 2) a>e>fco-cv^ 0 

[0 0 4 9] *:HJ6Wt?(l WJf-^^^^^f-^ 
«r£j»U ; eo^WJf f -^<DfeJlttSrCPU2 0 Id* 

^t*H *-Fte£!>ft«i-*^-#:W*5fc«>* 
^Sl^SlliJ-CW^i-^ffl^x-^^^- Ffc<frfc*T* 
*.5#K#fcofc 0 ^<ofcft*^IJfi^J-C«, T^V Ir- 
is* ^»^ad^OBB»Sr-¥-*5fc«>K«t"C*< x 

77 p y^3y^otv^v«^7 p D ^^-e^o 
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[0 0 5 0] $Ltc, tlB9 f -*t**L4<Tt>*JW 
aiA7 f -^Srdfe4K-rsSt[(cfeJSH4SrCPU2 

[0 0 5 11 L2»U ^y^n^F^7^-KT* 

[0 0 5 2J B5lt 04i^L^fra3-K©4^i 

1) OSJBlJiCPU 2 0 1 <OMS:7P-f h 

— 9 2 0 0 2|cM^^7 P ^7r>f/P2 0 0 3 04^ 

[0 0 5 31 *f^fy^5 0im Tr/JJ-Jr— 
S'a»fe®fflJW«*fc*«-ott& 0 ^7iy/5 0 2m 30 

CPU2 0lWp o t)Uf5'7 P 5 0 2f^3« 
8*-C*>« i C PU 2 0 1 ^«»f tfc»^l:f4, ^fy 
^5 0 3(C3i^, ^Hx— ^{c^-r^/c^o 

^lgIlOTDK7^^2 0 3WWU ffraLfc* 
/^77^f^2 0 0 2 5 C 
[0 0 5 41 ^V^T, XT?//5 0 4m *:A-vU;7 
r^A^^i?* 2 0 0 4^PPJBU*Qi3aoil»*3J:^7 p 40 

[0 0 5 51 *^3>:/5 0 n^— *M > 

y*iy?X<Dftj$ l *RAM2 0 2±coM5tx-^ 3 4 0® 

V ^T—7/U<D&&mz n g O-r- ? ^ii^O LT V * 
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14 

[0 0 5 61 ^f^7 P 5 0 2t£*3V*T, ^a^W 

)*S*-cii^ofciCPU 2 0 1 «Klfc»^l: 
fl, ^r-y^b 0 6» c 
[0 0 5 7] ^7^^5 0 6^ CPU 2 0 HZ 

p 0 CPU 2 0 l^i? 3 y^TS*-e^VN^HHI»rLfcii 

m^rfoo tuf5'^507-ecpu2oi^^ 

i^-Y 2 0 0 4 — B3JBiJ&ao31# 
*3J:^feto3a^-KSrii*P"rSc *LT, CPU2 0 1 

-SV ^^^^RAM2 0 2±<DW&7 t -? 3 4(0 

2 0 0 4 fc^WCi*, ^B&S^—i^^&fe&S*- 

§7^7 7^/^^^-^^ 2 0 0 4 K&ttZ>&mM 

[0 0 5 8] X7^5 0 7td*3l^T. Tr/U^— i -/a 
^A>fc<D^JBllS*^*^— ^"CJ**VNiCPU2 0 1# 

o^i^fl 7/^9 — r — ^coJg®$rfir ?tc#> 
lil^o ^^ttt-C7/^7^ * -v^ffi 

[00 5 9] ^7^^510 
t5^^7r^f;v2 0 0 3^tSfcJ!)HtB3 
— <D$t&&ft5 0 ^7^/^5 1im ffffl=»— K 
SrHD :/2 0 3|:fe5^K7-^~»77^ 

BWr^y i/ a >^e>COH3JSlJ^Sr§tto^5o ^ 
£>— jSo^r-i/^S 0 lj&»6>*^:y:/5 1 1 *T*<D*MI 

frt><Dmm&&v* -ymTxhz t c pu 2 0 1 

r^y^-i ^a >fr*><omsm*t*± 

tUT^^OT, ^^^^5 12^jS^ ^/WV7 

t^/^^—^-y 2 0 0 4—TOJ^aoTip^iiiQL, 
^/wi/7r^2 0 0 3^i3-XU Kk<otm\y*- 
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■to 

[0 0 6 0] 0 61*. m4©*IB3-K£fifc, feJRttffi 
HD K9-Y^2 0 3±\C±f8.£}%2><pm='-Y7 f —?-- 

(FF) , S:^n^#^<Of2^/!>^ttTVNS^, 

tcaxommx-hv , mm-z. '^-rymnx&ifazhx 

io 

[0 0 6 D nm*. 04t^-rTOj7 f -^<o^t# 

^— K^g^^s/T* (Xf^T'4 0 2) © 

PWCPU2 0 1 ©*&a§r:7n— ^-y- HT^Lfct, 

10 0 6 2] Hjjsijx-^o^ifetea*- K^Jt^-r 

■5^-7 1 3'7'T?tt^-f , *Ty77 0 1 tC*5V^ CPU 
2 0 1J4, HD K7-f ^2 0 atCfeS^M^— Kv"-^ 
-»t«#7 7^/K0t- T'VSrtTSo tfl^LfcJ; 5lcip 
lr-^-^ft#77 -OKDf*33g<D-< {flJSria 6 {C^-f-i: 

*"f\ ^75'77 0 2m CPU2 0 1lifP*j7-:J' 
b Sr El 6 ^*i-TOJ =i -v > K J; «5 *t 5 . 
Ill 6 ic^-f-EWMx - * 1>> h *^(c^tt) $ *t 5 TOJt^- 

s^ttiLwiafici&v^T, ^?/7 0 3m 7r^ 

/^Sffl^if5^CPU2 0 l^fijgijgr^p,, 7r 
•f/M&*ST?ftV^ C PU 2 0 1 ^^Lfc^-e-tt, ^7 
2/^7 0 4^51^., WtttX C^a^M^^] ^ifp^ 
©WJ£*t5o tU (i>3 7*«^) ffe^tCP 30 
U2 0 H>mWLK.M&\*. **ry77 0 5{Cii^, HI 

"Cv HI9(C^:-t-^T-CPU2 0 1 littJ^x-* 

t> V^2-W^^tT5o #§»6#J©4§1§-te, 1^ 

e> k ms. ®m t> ©-s - e^ait $r z&n-r z> mm. & r a 

M2 0 2_Hc*ri>WilHts£^5o ^©<fc5^ ffl;^- 

[0 0 6 3] Xf?77 0 4JC*5l>T, a :7*Ufl #fifr 
^0 t!iV^CPU2 0 l^jgffL/t^-S-trti, 7fy 
^7 0 6J;:5tttf 0 &(c*xs':/7 0 6t?li, CPU 2 0 
111, HD 0 3{£tetfrt$ft.TV^4 l IS7 f --* 

u ^y V^^Uj;^-*©^^ 
5o ^-^"ryfl 0 7 t?«, f^ttiLfcTOIx— 
^-^^iT5^©WJS:CPU2 0 *>U 
*Ty77 0 7-C3fe^<— ^-e/<CVNt CPU2 0 1 ^JUr 
Lfc^l^l*, ^fy^7 0 2tR»)M*«at5. 50 



#M 2000-305744 
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[0 0 6 4] *fc, ^itibfc7 f — ^^gfe^-^T-fci 
tCPU201 &mWiLtc®&\C\^ Sc^-^tMbar. 

0 8 K&aSrii&S. ^7?7"7 0 8lc*3V^T, 

77 0 5T?> RAM2 0 2±{C^Lfcm ; &4aa'P©-< 

— ^ti«^cpu2 o iaw ^ y ^h-t-a 
^a^-ev^^-s^* i ^-i?fimt «i t tarts** 

[0065] ^7^/7 0 9 CPU2 0 1I1 ^ 

a*— vt^ v * > i^©^— ^-?©£,*aa*— k 

i ; f-HWioTV^iCPU2 0 lffllfLfci^ 

icti, ^?7"7 i oicii^K ^r^^y^^H^©^— 
j*u 7»y 2^r©^^ S /7 , '-e^Lfctti73x-^ 

OW*fcffV\ ^7y77 0 2|;:M!)M^t. $1*. 

T% fe^a^e- KttEI8{^i-i:*3t), l s 2^<—Vi>> 
7/V$y-^ 3'<-Z>£ims&mX'bZ><DX', H^tcfe 

5©fi, *^©7/w*9— K©*tSi 2-^— v'g© 
SrStt#ttfcE^©^e/ 9 n^e- K©tt 
^©-g-f+2(H]t^5 0 0 9 ©Jtifct^^T, 

^^^©fe^a^e— K^P tCPU20U5 

[0 0 6 6] X7^7"7 0 3m^ v'a^ 

T a T > K* ^ttSU L 7 r-f /^S»T? S t C P U 2 0 

yV>? 2^mt>ls. 1 1 idiitp,, 

7 1im HDK7^7203U5^f-^-^ 
^^r'f^Sr^D-XLfcm, CPU201I1 4"W 
f*-^-BMft#7TW/v©lM8SSSrfT5 RAM 2 

[0 0 6 7] WJfiLfc«t 08(1, 040^3- 
K©^t#.JR'l4©fHttf/'<-v?*teT?©^#Srff 5 ^ 
7->7 (^7S'740 1) RAM2 0 2±©IS 

il^-^^3 4|C^$^5-^-^fe©PPjBiJx-^© 
•fe^a^e— Kffif«©«*r*b-CVNS 0 *-LT, 0 9itfe 
^a^t— Kfg^a-^V K©^J^bTVN§t.©-Cfc^o 

[0 0 6 8] *3WfeWlJ:*JV%TI4, *7*y^^& 

Ma*- Fg|lW7"P^7 A^^tpPpJSlJMig^-i?^- 
^SrB*r6afrSrFDt>L<H:HD K7-T^2 0 3 t 
tn-WCCD-ROM, IC^*y*-Kf 
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[0 0 6 9] -OJ: #«K«"Ctt:* flt«R«3BSC 

rticj:^. zfv>9x\^ ^fttcfefiia*— Kft 
[0 0 7 0] *«i3afcwji*jv^, «$&&a^ 

«f «»a»« 1 osts^T, ttfti-^r^y^r 

[0 0 7 1] *-f m 1 3 «rflv*TK««ri-S 0 #Jx.tf> 

[0072] ^wwfcfewsfeftka^-Kawftiiw^ 

n^7A"Cfc5H5^75'^5 1 2(D«ka«*T^^, 
HI 1 0 G>&«*fc« L/ci: 51-8 it&iOttm^—. I? 

(D&m&mmmmi$tix\,^z>kTz> 0 hi 3 

(DX^yfl 3 0 lfc«a^iitf. ^fy^l3 0 1t 
tt> RAM 2 0 2(^IS5Sx— 9 3 4 fc*Mft$ivCV^5BE 

fej(HtflM»**fe^ h i o^mm^-rx 5 i^a-<— 

v?<D-fetoa^~ K*«*rRAM2 0 2±K4j«'t-* 0 * 
[0 0 7 3] miX* m7\^^W\ : f-9±^V'y 

7<D%m*'iioo -r-m, eh 4, mi s&m^xm, 

5#LaM:3jBBJrS>9, Ell 4, EI15tc^:-rt*59. 1 
4 0 1 <D#aa(;i5itfw£T*fc£o Xf^/HOIT 

U «^T\ EI9^-r^"CCPU2 0 lttfcBAf— 
*«rffr*U ^y >9 2^ttit>*ft? 0 SfefcSfetea 

- * <D®Mib*n 5 o 
[0 0 7 4] 2fl9fg|^ **ry?l 0 9<D^at^x. 



2000-305744 
(P 2000-30574 4 A) 

Tx ^^y^l 5 0 1 — 1 5 0 3<0*Q.aSrff 5o 

^1501 -er*, aaM^^Mr-^^ai^^ 
cpu2oi^ ^s^^coWJx-^^^a 

l^^lu^ofctv^-^^fc^^b^iyr/l 5 0 
2tc«iaSr^i'o CPU2 0 1dS»i'<^l 

0 2 ^a&Mi-o 

[0 0 7 5] 5 0 2Ttex 

tsr^-rta^T 5 — ^Sr^b^y v*2fcm*ju mm 

Vis 9*4 >9V*>-hLs URicPP^S^S 
^-i^#J&£i*\ ^^^1 5 0 3t£Ma§rii£>5o 

fea^—v^ i^— v^ttr^a^— v ? oram2 o 2 (c 

lBlt$tl,rv^5^a^~KSrCPU2 0 l^itfei* 

5o tu CPU201 a^^n^fe^a^— 

&f2\^<OX**ry7 7 0 2lC«taSrR"t* 0 t>bC 
PU2 0 1 ^^rtt^tt^fetoa^— K^ftotv^k 

KSrBWrt-afcfct;:* 1 OK^aSrififeSo 

[0 0 7 6] 3fflgffBtt. E17^^'r-?/^ p 7 0 7^c*5V^ 
T N KtfcS t C P U 2 0 1 1: J: 9 « 

mmnw&istcxy" 1 5 0 2^5 0 

[0 0 7 7] ^<^>J:5^*:|IJ£^J^*5VNT^ 

iia^asriiJn-rs-t^J: 9> »a^<-^¥ 

[0 0 7 8] ^ , y^^2^WffiPPiBIOtWBSr*U 

Xs ««teaasii i ±-c, osfiotttiimr 

^y^-i/gV^J:!9BJBfltoa* s lltTSixfc^^ R 

[0079] Hi2ii ftmmmtmmmm^- 

[00 8 0] B12 <0±O^— ^Wtt, tfiEPPJRINf'?*) 
Is 2-4 iSS^JiR^/iSo H^<t 51-fe^a^-K 
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try*. 2^iicsa, 4-<- 

:7:*-f »K ^o**(OlE«W«:e9K9A 

U :/y >^P5ffi^^ Mcfiy^SfrTl^lBS 10 

[oo8i]Bi6tt* m^Mmn^<o^v utzn 20 
[0082] >-*ftSrete. JittLfc^— 

l-<— ^B<D*BS-e*>S*2^— ^BoPPJB'JSrfi 1 
~5>hJ:t>s l^~^B<D»B^ifcSSS2^-^@^K 30 

fcSf£3^-^@<D^«iJ§rfjV\ »«FW \cy^y. 

y MC*4^-^*BlJSa*^"CV^2^— ^B*#«£ 

ffib-cv^iEitvibTt/^ *mmmx*tenm%, (s^f^ 

Ate 2#tlUP#(;iI££ r. i #-e# 6 fc©S:«fc ^oTV^5 

[0 0 8 3] ±IBO#WSS:Hl 8 (O^n-^^— b 
V^fftl^So 
[0 0 8 4] TT'S^a^iH^^f^ 



#5B 2000-305744 
(P 2000-305744 A) 

5^7^/5 i 2(n%m$kjm^. hi ifeftii*ic* 

i\ ^7^18 0 ltH ^y^CPU212Btt 

feft|(0*Sry— t 1 ^ @ll(Ol^i^ 0 
#HU£«<D»£\ HI l<D£«*fc*>***5!K 1 N 4 
is&y/vjjy— % 2 X 3^<— ^en-efc§co-cx 

1 8 0 2ld:J3l^-{\ HI KDl^^b, HI 7£rt> 

i^Ofeftka^- KSrS^bfcO^ffl^-cfo^) 0 
[ 0 0 8 5 ] H 1 7 tt^iT^no^aSrlltTi-SO^ 
»ttgf»#IBSr|B«b"CV^ 0 

[0086] m$L\ts &®<D^—V(Dmmfflte, :/y 
-t3o#, ei-eio»wttSo n<ot#, 5i 

-^Ktll M Y (>f ) C (VT 

^) K (/7iy^) 4fefct)e^K^^Sr4*IUte 

t^a^s mm&, &m*r— e> ^/v^ y — kjc 

So 

[0 0 8 7] #^i®#|-Cte, H 1 7 ^^-TS*:K)*PPJS0 
WfttifcbT, HilKftlBai*- K©W»*.«rfr*5 

b/c 0 bfc^or N HI l<o.**^«-f * 
»jT1^t^^^7/v^7- : e- K-efflailSrfi 1 

[0 0 8 8] *fc, ^(Oj:5*ftta»p9BWJ8!l«F(c:ISfe 

So 

[0089] r.(^J; 5t- x fefeS^- Ko9Jlftx.<0fcfc 

S r i # So 
[0 0 9 0] (IB 2 X1KM) 2 HJSWTit , ^ 

/^T^^^-^t 2 0 0 4^^-;V77^^2 0 

0 3^^'M•7 ^ -^S^^^/vbTV^S*4 l lc N ffl^Rlfg 

[0091] **2 3gjs«i-ett, mmMm<D*/xTJ* 
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— 2 0 0 4m^^/^77^f;l/2 0 0 3£/& 

[0 0 9 2] ^7iy/2 2 0 im ^^7200 2 
fcSV^tt^^— 9 2 0 0 5^6><OPPJB(l«ta^05i#a4P 

[0 0 9 3] XT5'7 p 2 2 0 2m t> X^MWM^tm 
507r^/5 0 4{cte^xm$n&faZ>7>y—7 2 0 0 

9 2 0 0 2frb<o^MM1&M&Xt£m^tt* ; ry 
72 2 0 4— -*"?-*, mWM&&W&Z>&l5\Z&ttZ>X 
*r y~7$ 0 8\Zte^xm&£tiZ>X'7~ 9 2 0 0 2^?> 

/2 20 5 -it*, r<Dfi&^-^fc#^5fete^e- 20 
[0 0 9 4] ^tt, i<^r^/7 P 2 2 0 r<0 

£l-& 0 ^iJprt6Tfc^^^^x5/^ p 2 2 o 

7 -it*, WJt^, lfel^^LTSiJ!)#im^ 

A-* 9 — OfemteSrWoWS^-i^s fo o ft, 30 

S^fe&a*— KSr7/w*7— ^K^i"^ 

[0 0 9 5] ^LT, ^7^7^2 2 0 8^1 H 2 4 fcl 
0 5Mi§£a£fr£o 

[0 0 9 6] ^0i^f^/2 2Ol(^I^ &<£>il£q 

[0097] frnmm\z.&^x\** 1 40 

— /W*^fcB#jft-efiPJBI^a 7<Dxy—/l'tf±TmT LX 
V n ft < X t HMH*QdS#s -6T bB-C fo 6 o 

[0 0 9 8] — 7iryZf2 2 0 4 tC&^T, it£fcS 
ft***:/— 9 2 0 0 2^6>©i»a^<— ^oPpJB!l*ITffl 
jEO"Cftd>ofc^f 2 0 9— it*, «f»LfcB 
5(D^T5//5 1 2(C^oVNTil^J$tt5^7 P — 9 2 0 0 
2^fe<D^3^Tii*Pt?fc^^if Jd^SrWffit-S. - 

0 6 — itfr 0 50 
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22 

[0 0 9 9] -vt5\ ^3^7iI&^ftVvJ&^ Xr^ 
/221 0— it*, ^»\^tzM^i)W^-7 2 0 0 

^\%7 s ry?2 2 1 1-it*, iPXK^O^aU^^T*! 

1 2 -it*, 7**7-7 200 5\mBm~T<om%\*?f 

[0 10 0] iPXR3£fc#-j-5R3»l*5**»TL 
TV^l^«»Lfc»£\ W»(D2 2 0 6^3ttfo ** 
Sii^(taf^^7 2 0 0 5 ttia^(cB3JB««i3lSr^ 

[0 10 1] 2 1 Ofc&Vvr, "f^-f-y 2 

0 0 5j&>*>0> ^<OR]JSfl»T3i*P"e*V^fc^pJ»T 
£jh,fc®£\ J*^^ 2 1 3— it*, T7/-7 2 0 
0 5^?> <^JM^7ii*0J&>^ 5d>«rWA^*. r*:/- 
9 2 0 0 S^fc^fflJW^TiifiJtW**^*^ ^7 
y-72 2 14— it*. ^^-;W7 7>f;V2 0 0 3 <Dtl!l|& 

[0 10 2] — 7^^-7 2 0 0 5^6><OB3JB!ll*7 
jB»-e**»ofc4i^tt^f t y7 p 2 2 1 5 -it*, *0>{fi 
iI»#yffi§rfTV\ &<Dii&£r#o 0 

[0 10 3] i2 3ll T*7—7 2 0 0 5fcl:fclt5, 
EP«!l9*— ^CO^^n-fe^(DI¥»fBSr^n— — hX^ 
Litb<DXh& c 

[0 10 4] 7 s 77— 7 2 0 0 511 *5<t^^— 
r-f^^*— S^«T 2 0 0 4j&»fc<0l?JEdK#fcJ&C"t\ * 
^77>f;V2 0 0 3d^e>^Kft««S:K**:LrPP 
*J9W Sr£ric1-* 0 ^SttfdWJBfl^-^lc^ottS^ 

[0105] mm7*—*<o±fiix^ *i\ 7Ty72 

3 0 1 ICISV^T, i^7^77^;W^-9> 2 
0 0 4^bcOii*PSrA^-t~5o ft<^f y^2 3 0 2t 
l*. A*S^iito* s ^a^<0»7ii»A^5^ i PJ3e 
U i^3^J|*7ii^-C*>S*fetf^7^^2 3 0 3— it 
*, 7^^— 7 2 0 0 5<0^m.^T<om^ : k^'f—/V7 
r>T/W^-v ? ^2 0 04(ciifeiL, *Q.aS:»*.5o 
[0 10 6] — 77^^2 3 0 2^*5V^Ti?a^» 
7«toT?fcVV|frfrtt:, ^777 9 2 3 0 4CI^ S9sB<D 

^7^7^22 o 8fc*j*ts i ^w«y8i>&s* 

4: WJt**vfe«*, ^7^2 3 0 5-it 

*, 7*-?— ^77-f/W^ i?t2 0 0 4frbiR£iVtl 
M2 4 td^-rW^t^ 7-/^7 yj)V 2 0 0 3 fc^b, 

;V2 0 0 3 iC^S^fcPPBiJS 8:7^^-9 2 0 
0 5^*5V^^9^W ^3:^1 9 0 2*s»«rIIB 
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[0 10 7] £/c, »«^~S?te:fctt5£©a*~ 
-^fc4»3a^-^SrK«"rs J: 5 1 1 

10 10 8] IRl^r, S2M^v ? ^8M^v 
&x7~;i'£frtzm&X'm^mbt£Z>o BIO 

<o j: 5 icfca-^-i?*** i 4*a^-^fcK«t-£«a-< 10 

5//2 3 0 6 (difcl^T 1 ®m^—i?(OWm : T--*$iJ&m 
T<om^t:^—/vyr^;^^—-J^ 2 0 0 4tc*fb 

o 0 

[0 1 10] **rv?2 3 0 4fc:teV>T«l*&g3ft 

3T#y®fc£V^y— J&aSrfirVN Xf5'7 p 2 3 0 1^M 

[0 111] r<Z>J:5^ *^2^Jg^J"C^, 
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